9 2 Vol 9, Na 2
2001 4 OPT ICSAND PRECISION ENGNEER NG Apr., 2001

1004-924x (2001) 02-0115-06

( : 130022)
TN 942 2 A
2
' (1]
, 21
, ( 1), Dyna-
) , science

B= nax= o+ (n- 1)«
o n
, , (n- D

, 0 1) ; 2)

: 2000-12-05; : 2000-12-22



116 9

3
¥ [5]
31
Fig 1 Principle of w edge refraction compensation ( 2
[1- 2. )
(1) 5 6]
(2
©) '
L L [7]
22 ’
[2- 5]
(3]
[2- 4]
21 (6]



117

2 )
CCD )
AD :
, Q Imrad
[11- 13]
kinematic and mass gimbal funclion
unballance disinchance A
Lorque _’@1_ {0+ 6u} .'—-ﬂ‘ )1—?1—
PWM amp
rotate
irac K(rs+1){rs +1} ¢ Tm -
lﬂﬂp—’® #(7as + 1) (mas + 1) filter Kﬂ k I'y Jsuﬁl)z+(ﬁ7)+]] "
4
D. C. torque molor gitnbal structure
compensation
Iy
sliclion
Ks
gyro | -
noise i (zsl-s]z"'(%i.;-n] +1]
noise filter scaling rate gyro support slruclure dyuamics
KF _K‘ R :
s{Trs+1) sTra+1) gyro mounling
cross coupling
Fig 3 Noiseof the gyro-stabilization platform
32
PD ,
[15]
[1- 2] 4
15urad
[17- 21]
[14- 16]
v sC)
LQG), (DARPA) M aryland U -
niv. )

D efense Research Establish-



118 9

ment V ilcartier DREV) CCD
200m 10m )
30 /s , , :
; L yre Technologies (2] 4 :
DREV
vides in image video out

image image
estimation |compensntio compasition

Fig 4 M odulesof ageneral EIS systen

Tepresentative point

{n—2){rame
. . (n - 1}{rame
molion veclor delecling

T 4§Eixpls /a[ea(mmnal position} 6 06 0 ° o o
‘ g - moti(onh\rector .deteming ) ©c 06 0 0 o ©
gl & |~ areal when molion ocenre

: 01 E ] motion  veclor © © 0o 0 0o o
ol = deterting area wilh ™}, 2 9 © © o
l representative °|® © o o o

= 04 pixels = point inside n frame

motion vector detection area motion veclor detection section

(a) (b)

Fig 5 M otion vector detector area

[17- 19]
Egosa )
( 5b) il 30 il il
16x 46 ,
(spatio temporal differen-
: tiation)
) ) (phase and cross correlation surface)
(il j ) 1 1

P(@.j),



2 , 119

5 1
M T e 2 ,
, [19]
Q5 ) )
Q5 ,
DA RPA )
6 1

[1] Netser Y. mage stabilization[J]. Opt Eng, 1982, 11(9): 1191- 2Q

[2] Ecokee [ H [J] OMI, 1982, (1): 46- 55

[3] . [J] ,1991, 11(4): 32- 36

[4] ) D] : , 1994

[5] , : : M1 : , 1995

[6] ) [J] ,1989, (3): 1- 41

[7] . [J] ,1994, 15(3): 60- 64

[8] . [R] : , 1999

[9] , . [J1 , 1996, 23(4): 1- 9

[10] , .. C196 (3] ,1998, 38(11): 23- 27

[11] , ) (3] , 1992, 32(4): 35- 41

[12] , , . [J1 , 1997, 37(8): 15- 18

[13] , , o [J1 , 1998, 28(5): 79- 83

[14] BigleyW J Optimal motion stabilization control of an electro-optical sight systean[C] Proc SPIE, 1989, 1111:
116- 12Q

[15] , , . . RUZZY [J1 , 1999, 20(2): 182-
185

[16] , , : (Al —

[C] : , 1993
[17] , . [J1 , 2000, 8(5): 421- 424
[18] , . [J] , 2000, 8(2): 165- 168

[19] BelangerL N, GagnonR, L essard P, M aheux J,BlanchardA. Pixel and subpixel image stabilization at video rate



120 9

for airborne imaging senors[C] Proc SPIE, 1994, 2269: 152- 159

[20] Morimoto C, ChellappaR. Evaluation of image stabilization algorithms[J]. IEEE, 1998, (5): 2789- 2792

[21] HadarO, KopeikaN S,Rotman SR. Quantitative evaluation of target acquisition w hen restoring image blurred
by sensor motion[C]. Proc SPIE, 1995, 2426: 115- 127

Overview of maging stabilization
SHEN Hong-hai, L U Jing-hong, JIA Ping, L U Xun, L | Xing-hua

(Changchun Institute o Optics, FineM echanics and P hysics,
Chinese A cadeny o Sciences, Changchun 130022, China)

Abstract: In pace with the development of optoelectronic surveillance, tracking and reconnaissance
systems, the requirement for mage stabilization becomesmore and more important In fact, the m-
age unstabilization is caused by digplacement betw een the LOS of canera and the objects, including
translation and angle rotation, inw hich, the rotation has gecial influence on mages T hepaper dis
cusses two kinds of available mage stabilization m ethods and themodern may for electronic-stabiliza-
tion, and al® gives analysison the platfor stabilization method and key technical problen s in the ap-
plicationsof the electronic stabilization methods
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